In this paper, we show how to use the so-called scaling technique to prove the compactness of the automorphism groups of bounded strictly convex circular domains in C" whose boundaries are not entirely smooth, in case the singular locus of the boundary is globally complicated but locally simple in some topological sense.
Introduction.
We develop a certain scheme of computing the automorphism groups of the bounded circular convex domains in C n whose boundary is not entirely smooth. As an application, we compute the automorphism group of the unit open ball with respect to the minimal complex norm in C" introduced by K. T. Hahn and P. Pflug [3] , thus answering their question raised there. In this paper, we restrict ourselves to the automorphism groups of Hahn-Pflug examples. However, we believe that all the ideas and complexity of our technique are clearly shown in this somewhat special case.
Hahn and Pflug ( [3] ) showed that the complex norm N* in C n defined by denote the set of all n x n real orthogonal matrices. Notice that the boundary ΘB* is not entirely smooth. It was shown in [3] that this domain is not homogeneous, but no explicit description beyond that was known except when n = 2. Moreover, the method used in [3] to 58 KANG-TAE KIM show that Aut£ 2 * = {e iθ A\θ €R, A e 0(2, R)} is indeed very special to the case of n -2. However, our method in this paper applies in all dimensions. Consequently we are able to give an explicit description of AutB* for any n>2.
We would like to point out that our method here is closely related to the results of [1], [5] and [11] . Moreover, we express our special thanks to A. Browder, K. T. Hahn, P. Pflug and J. Wermer for their interest and helpful comments.
Compactness of certain automorphism groups.
In this section, for simplicity, we will work on compactness of Aut B$ in most of our arguments with respect to the usual topology of uniform convergence on compact subsets. Then, at the end of our arguments, one ought to be able to observe that the same method will work for any n>2. Furthermore, one can also observe that the technique we introduce here can be applied to a broader class of domains than the one consisting only of B; , n > 2. PROPOSITION 
Aut B$ is compact.
To prove the statement, we first observe the following facts on £* for n > 2 (see [3] , e.g.):
( The proof of this is trivial. Now we look at the points where dB* is not smooth. They form a set dQ = {z e c n I z\ + + z 2 = 0} n OB;
which turns out to be topologically different from the sphere as follows: LEMMA 
dQ, for any dimension n > 3, is dijfeomorphic to the Stίefel manifold O(n)/O(n -2).
Proof. It follows directly from the fact that dQ is in fact homeomorphic to the unit tangent bundle of the In -1 dimensional sphere. Now, notice that both B* and B* are completely circular. Hence, they are linearly equivalent ( [5] ). However, two lemmas above then yield a contradiction. Consequently, we obtain THEOREM 1. Aut B* is compact for any n>2.
One may also notice that the argument we used above to show the compactness of Aut B*, n > 3, could lead us to obtain the compactness of the automorphism group of any strictly convex bounded circular domain in C n with a singular boundary in case its singular locus of the boundary possesses a topology globally complicated but locally simple. Then following the proof of Cartan's fixed point theorem (e.g., see [7] , p. Ill), we get THEOREM B. Every compact biholomorphic group action on a convex, bounded and complete hyperbolic domain in C n has a common fixed point.
An explicit description of
Therefore, all the automorphisms of Ω have a common fixed point. On the other hand, note that the circular action is a part of Aut Ω. It has one and only one common fixed point that is the origin. Consequently, every automorphism of Ω fixes the origin (0, ... , 0). Then Proposition 2 directly follows from the following classical theorem by H. Cartan (e.g., see [8] In fact, one can say more than Corollary above. Since all the automorphisms of B* are complex linear, they extend smoothly across the boundary of B*, which is singular. Hence the singular locus dQ of dB* must be preserved by all the linear automorphisms. On the other hand, the singular locus dQ is precisely the set We would like to express special thanks to B. Cole for suggesting such a short proof of Lemma 4 above to us.
